Thyroxine induces pancreatic beta cell apoptosis in rats.
Thyroid hormones reduce glucose tolerance in animals and humans. This effect is accompanied by a reduction in the beta-cell volume of the pancreas. We studied the underlying mechanism using terminal UTP nick end labelling (TUNEL) and caspase-3 to analyse apoptosis and BrdU labelling of beta-cell proliferation. The reason for the reduction of the beta-cell volume of the pancreas after thyroxine treatment is apparently an increased rate of beta-cell apoptosis by an increase of TUNEL and caspase-3 positive rat beta cells. In parallel, thyroxine treatment increased the rate of apoptosis in rat pancreatic ductal cells which are considered to contribute to the pool of stem cells from which insulin-producing beta cells originate. The effects of thyroid hormone treatment are reversible through an increase of the beta-cell replication rate when thyroxine is withdrawn as documented by an increase of the BrdU labelling index. An increased rate of beta-cell death due to apoptosis causes a decrease of insulin content and glucose-induced insulin secretion from the pancreas in hyperthyroidism. The resulting reduction of beta cells in the pancreas can provide an explanation for the decrease of glucose tolerance in hyperthyroidism.